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^= (54) Title: COMPOSITION CONTAINING CARBON NANOTUBES, COMPOSITE HAVING COATING THEREOF AND 
PROCESS FOR PRODUCING THEM 



. » (57) Abstract: A composition containing carbon nanotubes, which can render carbon nanotubes dispersible or soluble in a solvent 

== without detriment to the properties of carbon nanotubes per se and can be stored for a prolonged period of time without separation 
or aggregation of carbon nanotubes, and which excels in conductivity, film forming capability and moldability and can be applied 
to substrates or coat the same in a simple manner, the resultant coating film being excellent in water resistance, weather resistance 
and hardness; a composite having a coating film prepared therefrom; and a process for producing them. In particular, a carbon 
<"T) nanotube composition comprising conductive polymer (a) or heterocyclic compound trimer (i), solvent (b) and carbon nanotubes (c), 
optionally together with polymeric compound (d), basic compound (e), surfactant (f), silane coupling agent (g) and colloidal silica 
OP (h); a composite having a coating film prepared from the carbon nanotube composition; and a process for producing them. 
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6 — s e c —Z? h W f K~/K 7-sec-^h ^ K— /K 4 — t — 
:/ b *r W >- 5 - t — :/ h V 6 - t * W ^ K~ 
/K 7 - t b dp W ^ K— /Ke ifOT/l^ ^MHtW > K— /MS, 4 — T 

9*fc h\ ^ V 5 -^/^^ft K> > K— 6 -^/WWft K N 

- 6 - ^y^^H^ ^VK A -y Y—As— 7 -tf/VaR^BM <3->Vt£ if (DX/ViS^M 
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- 5 — -x/waft "yfk* 4 > K— /v- 6 — .x/V'jfr^'gM ^ ^ K— /p— 7 

- 4 h V A\ -f ^ F— A— 5 -#/V/£— MJ /K -f ^ F— /i>— 6 -ts 

^ 4-tKn^WVF-/K 5-t Fn^W^F^/K 
>- F— 7-tFn^WV K— frtZ Fn^r ->Xfi^-f V K— /MS, 4 

j. y ■ 5 - ^ h n/f y 6--hn/fyK-/K 7-^h 

n ^ ^ /i^Tfe if CD— h u Sft-f ^ F^;vS, 4-75/-fy K' — /V\ 5 — T 
5y-fyF-/K 6-7 5/YyF-/K 7-75;^yF-/^^7^S 
S^-f v FWHS^ 4 -#/i-^E-r/W V F^—zK 5 -#/w^e^/W v K^-/v 
% 6 -#/w^-f /W ^ F— /K 7 -#/w^-f /W V K— /vf£ }£(DT 5 FXS 
tSW 1/ K— /V®. 4 - 7/1^^- n -f ^ K— /K 5 - ^/V^- n 4 1/ K— /K 6 — 7 ;V 
^n^i^F— /K 7— ■7 > /P^-n-f ^ K— /v. 

^fyK-;K 6-^nn^yK-;K 7-^pp^VK-;K 4 — r/n^-f ;y F 

4 - 3 — K-f ^ K*-/K 5-3-FYy F~A\ 6 — 3 — bV ^ F~/K 7-3 

— F-f ^ /vjfe if <£>^ n v^Slfe-Y ^ /MR* 4 - SH'T / fc*— > F 

— /k 5 - i^v'T y tr=;w >- f—/k 6 - s?^r / tr ~/w ^ f— /k 7—5? 
>>t / tr =/w ^ f— A'ft if <d v-t / tf^/i^sgm-r ^ F^-^l, N-^ 9vV 

-fyK-/K N— .^^vW ^ F—/K N-n-7"PhVWyK-;K N— i s o 

— ^fu H7W 1/ K-/l/ % N — n — l/^/W V F~ /K N— sec — :/^Vl~f y F 

— /k n- t -y^vw >- f— }f(D-N-T/^/umm^ > fwh^ * £f 

— ^ (2 0) r-^^tbSftt^^J^vy Cb] 75>«0^iLt 

tt N Cb] 77V-4-Myt, [b) 7 

^<>-y Cb] 77y-6-*;Vjj?ySI, Cb] -7=7>--7 -jJ/V-mis 

^©*;v*>^;Hti^y / Cb] 7 9>MRTJi%:(DTfrU})&miM., T 
^*^&J*&&£XfiWt&T^ i £~&J*1&^ <<ls^ Cb] 77^-4-^Myt 

N ^^y* Cb] 77V-5-^*y8, ^yy' Cb] 77y-6-x^yi 
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N ^i^y* [b] 77^- T-^/^y^if^^^yiltt^^^/ Cb] 7 

-^fMy/ [b] 777, 5-^^-/1^77* Cb] 77^> 6-^tvw<7 
y Cb] 77^ Cb] 7 7 7, 4 — ac^vw^y Cb] 77 

V N 5-^^VW<7y* Cb] 77^ 6-^771^77* Cb] 7 7 7, 7-^^ 
Cb] 777, 4 — n-7°nfc?/W<7y* Cb] 77V, 5-n— ^ntf 
MW Cb] 777, 6-n-7°n fMyy Cb] 77^ 7-n-7nf 
Cb] 77^ 4— i s o-^nlf/W<yy Cb] 777, 5-iso 
-7ot'Myy Cb] 77^ 6— i s o-7otV^7/ Cb] 77^ 7 
-i so-7PkWW Cb] 77^ 4-n-7f/My/ Cb] 777, 
5-n-7f;Ky/ Cb] 777, 6-n-7fMyy Cb] 77^ 7- 
n-7fMy , 7 Cb] 7 7 7, 4-sec-7f;K7/ Cb] 7 7 7, 5- 
sec-7f;K7y Cb] 7 7 7, 6-sec-7fMy/ Cb] 7 7 7, 
7-sec-7f;^yy' Cb] 77^ 4 - t -7^/W<7y* Cb] 777, 
5-t-7*fMy/ Cb] 7 7 7, 6-t-7fMy7' Cb] 77^ 7- 
t-7f/V^y/ Cb] 77 7& }f(DT/^/^&WM^^y Cb] 77yffl, 4 
b^7^77* Cb] 777, 5-^ h^^y/ Cb] 777, 6-^ b =*f 
y<yy Cb] 777, 7-^h^r^-O-y* Cb] 777, 4-ib^yy* 

Cb] 77^ 5-ih^yy [b] 777. 6-^h^7^77* Cb] 7 
^V, 7-^ h^rv'-O'^ Cb] 777, 4 - n -7*n 7$*ci/^<^ 9 Cb] 77 
7, 5-n-7°ntf?dr^<y>/ Cb] 777, 6 - n -7°u stf^ i"<7y* Cb] 
777, 7-n-7°a7K^7'<7y* Cb] 777, 4-i s o -7°n tK3^7^7 
y Cb] 777, 5- i s o-7n*^y7 Cb] 777, 6-iso-7° 
tt/tfdr-7^7/ Cb] 777, 7-i s 0-7^^$/^/ Cb] 777, 4 
-n-7f^7"<y7 Cb] 777, 5-n-7*b^v"<7y Cb] 777, 6 
-n-7>^77 Cb] 777, 7-n-7>=^7-<> 7* Cb] 777, 4 
-sec-7h^yy* Cb] 777, 5-sec-7h^7/ Cb] 7 
77, 6-sec-7f^y7 (b] 777, 7 - s e c -7* b 3^7^77* 

Cb] 777, 4- t -7>=ari^<7y* Cb] 777, 5-t-7h^y7* 
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Cb] 7 7V, 6- t-^h^y/ Cb] 7 7 7, 7- t -7*b3^7-<7y 
Cb] 77^^^©T;l'3^^II^y > / Cb] 777IS, 4-T1?7Vl"<7 
y* Cb] 7 7 7, 5-7~i?7VW<yy Cb] 7 7 7, 6 -Tir^/V^V Cb] 

777, Cb] 7 7 yjfe ifoT^itii^vy cb] 77 

7H, -<7y* Cb] 7774-^;M;V7tF\ ^<7y* Cb] 75^5-*^ 
/I^9*t K, ^77* Cb] 77^6-^/VWft K, ^<7y* Cb] 777 7-# 
/I^/Vt* fc K ft ^ <D 7*^7 t K^fiife-< 77 C b ] 7 9 ^<77 C b ] 7 7 

y4-*^yf^f/K ^<77 Cb] 79^5-*;v#^f;K C 
b] 7776-^/^>|^f;K ^y/ Cb] 7777-^/^y^f;^ 

^#/l^V^y 771^8^7 7 Cb] 77^, ^77 Cb] 77V4- 

^Aofcs^fiMTvK ^<77 Cb] 77y5-^;^yf^f;K Cb] 7 

77 6 — y>/V*7@ty TVV, ^y Cb] 77V7- ;*/V#>7^y 7Vy&25<£>;* 
/l^yg^n^TVl^ffl^^y Cb] 7 7 7?)S, Cb] 77y4-7j;^ 

- fy/K ^yy Cb] 77y5-w=n);K ^77 Cb] 7776-^ 

/VJtJ?c= h V /K ^77' C b ] 7777 -#/VJ}?~ h y /VJfe b*<Di/T y ss^-o- 

7 Cb] y^y-is, 4-tKp^y/ Cb] y7y, 5-tFn^yy 
Cb] 777, 6-tKn^yy Cb] 777, 7-tKn^y7 Cb 
] y^y&^t Kn^ySfi^yy Cb] 777s, 4--bn^y7 Cb 

] 777, 5-^hn^yT* Cb] 777, 6--ho^y7 Cb] 777, 7 

hp^yy Cb] 77y^^hn«tt^yy' Cb] 7 7 7|g, 4-x 

5 7^77' Cb] 777, 5-7 5 7^77 Cb] 777, 6-7 5/^77 C 
b] 777, 7-757^77 Cb] 7 7 7^^©7 5: y 11^77* Cb] 7 
7>ig, 4-^/W^/fM77 Cb] 777, 5-*/W^/f;H77 Cb] 
777, 6-#/y^e-f/v<7y Cb] 7 7 7, 7-*;v^;Ky7 Cb] 
77yft^©7 5 KSt^yy Cb] 777ig, 4-7^tP^77 [b] 7 
77, 5-7/VtP^7/ Cb] 777, 6-7/^^77 [b] 777, 7 
-7;7tn^77 Cb] 777, 4-^00^7/ Cb] 777, 
77 Cb] 777, 6-ynn^yy Cb] 777, 7-^PP^77 [b] 7 
7 7, 4-7*d^e^vy Cb] 7 7 7, 5 -7p^77' Cb] 7 7 7, 6-7" 
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n^e^^y Cb] 77y, i—~fxi=£*<v/ Cb 3 7y>\ [ 
b] 7^V N 5-3— K^^y Cb] 7^^, 6 — a— K^t^^ Cb] 75*^. 
7-3— K^^y" Cb] 77^&2f<7V^n^Xfi^<vy Cb] 7 7^1, 4 

—*?*st J tf~/w<:/y Cb] 7^>\ 5— tf=/wo-y Cb] 7^>- 

„ 6 -^>T/ fc^/VO-y Cb] 7^V, 7—&i/TS tf~/W<^y Cb] 7 
7 ^f©v?^7/ tf ^/Hf H^y y Cb] y^viS, N-p<^vw<^y Cb 
] 7^>\ N-ifMy/ Cb] 7y>\ N— n-^n ^V^^V Cb] 77 
>\ N- i s o -7°* fcVW^y* Cb] 77^ N-n-T^/W^y Cb] 7 
N- s e c — ^^/WO'T* Cb] 77^ N- t —-ff-fl^VS Cb] 7 

^^^^f^N-T/v^SBm-o-y* Cb] 7^yis N ^ifwsr i:jos-e^r 

So 

— lass (20) •e/TSiiSfttW^^/ Cb] x.ismo&ftfyk 

ITtt, Cb] «-7^y-4-#/V/Kym, Cb] ^^7^^- 

5 -7J/i^v®L ^yy Cb] ^^-7^>--6-^yv^^ N -<yy Cb] 
7xy- 7 -*;^>i^^O*;^>v';Htil^>'7' Cb] ^.>mBL 
ti^<dt/v% y&miM., T^^^^Ifei^iiT^-^AS, -o-y Cb 
] 5^:7^^- 4 — ^/v^vSfe % Cb] Wiy-5-7;v*yi, ^< 

Cb] ^<Z/y* Cb] ^^7rny- 7-*/l-3ft 

^^^©^/V'^ytst^v/ Cb] ^T-rc^^-e^r/^y^js^ 

„ 7^=!?Ai|^J;^il7^-7^ 4-^f^<yy Cb] ^-7^ 
y\ 5-^f;^yy Cb] f*7xy % 6— ^^vw*:*';/ Cb] =f-3r7^i/, 
Cb] ^t7xy s Cb] ^"7rc>\ 5- 

xfMyy Cb] ft7iy, 6— xf/w<yy* Cb] ^-7^;y\ 7-^^ 

/WO-7 Cb] ^-7^y N 4-n-7°n fcVl^vy Cb] ?'£"7ails > 5-n' 
-ynfcVwO-y Cb] ^-7^y\ 6 -n-7°n tV^y/ Cb] <f~%"7 
, 7-n-ynt>^y/ [b] f*7xy 4- i s o-^ntV^y/ Cb 
] ft7xy 5-i s o-7 P O^W<y7 4 Cb] ^-7^V, 6-i s o —7° 

pt>^y/ Cb] ft7x7, 7-i s o -7°n tvw^O'y* Cb] f-Hr-y^-y 
N 4-n-7fM7/ Cb] ^;<J-7^y\ 5-n-7f;^y/ Cb] 5^7 
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31 >\ Cb] ft7xy, Cb] 9^ 

4-s e c-^f^y)/ Cb] ft7xy, 5-s e c -^^/W^ 

W Cb] ^--7^^ 6-s e c-^/^V"/ Cb] ft7xy, 7-s e 

c-/f;Kyy Cb] ft7xy, Cb] ft7sy, 

5 _ t cb] ^-y^y, e-t-T'f/^yy Cb] ^f-y^ 

V, 7- t -^/WO-y* [b] ^7^^^^0T/Vdr/^Bm^vyV Cb] 
^^rn^iig, Cb] <f-$"7az^ Cb 

] ^-y^V, 6-* h*f<>'^ Cb] ^-y^y, 7-t< b^rS^^y* Cb 
] ^-y^>\ 4-3iJ^>^<yy [b] ^^-^oi^ 5-oi hdrv-^vy Cb 
] ^-y^y, h*l"<>' > S Cb] ft7xy, 7-^n h^-y^yy* Cb 

] ^-y^y, 4-n-7P*>^yy Cb] f^7xy, 5-n-7°U^°^ 
S/-<yy* Cb] ft7xy N 6-n-^n/jN°^y-<yy* Cb] ^y^y, 7- 
n-^n^dry-syy- Cb] ft7xV s 4-i s o -l/tijtf ^-My^ [b] 
^;*-y^y N 5-i so-7pm^/ [b) Wxy, 6-iso-T 0 
n^^y^yy* Cb] f^7xy, 7-i s o-yn*>^yy' Cb] ^^y 
s^, Cb] ^y^y, 5-n-7*f^yy Cb 

] ^f-y^y, 6-n-7>^f^yy Cb] ^P^y^y. 7-n-^hdr^^ 
^y* Cb] ft7xy, [b] ^-y^y, 5-s 

e c-7h^y)/ Cb] ft7xy, 6-s e c-7f^V)/ Cb] ^ 
^y^y, 7-sec-7>^yy Cb] ^-^rn^ 4-t-y>3^y-< 

Cb] ft7xy, 5- t --7-h*i^<i/y* Cb] ^-y^y, 6 - t -y~ 

h^y^yy* Cb] ^-y^y, 7-t-^h^y^<>y Cb] tt-T^lsl&iE 
07;^ar^Ii^y)/ Cb] ^-y^y|g s 4-7tf;^y/ Cb] 9^ 
y^y, Cb] ^-y^y, 6-7tf/WVy Cb] f-^r 

y^y, 7-Tir^/P^O-y' Cb] f ^7 x y * ^f©7 v'/Htl^y / Cb] 
ft7xy|, Cb] ^^-^rn^4— *^^ft F\ Cb] =3~j>T 

7xy5-^;wWftK ^y/ Cb] ft7xy6-^;V7th\ ^<y 
y Cb] ft7xy 7-j?/v^;vft K*^07ypft Klli^y/ Cb] ^ 
si-y^y®, -<yy* Cb] ^y^y^-vfr/yjitfygM^vK ^<yy Cb] T3r 
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^yy' Cb] ^^^^^7— ^/vs^^il^^^j&^o^/v^vBia-^^yu^gjfe 

^Vl/ Cb] ^^"^^^M, ^O-y Cb] ^/I'tt^BM^/K ^ 

yy Cb] ^^-7ai>'5 — ^/v^^^^/K ^yy* Cb] ft7xy6-^;v 
afcygM^vK ^O-^ Cb] ft7xV7-X^*y|^;^ifO^;^>| 
cn^Tvi^gi^o-y cb] M-^yfg, ^y^/ Cb] ft7xy4-« 
^MJ/K ^yy* Cb] ^^3i^5-^/^^ h y/K Cb] 9=-^-^rc 

y6-#/i^~MJ/K Cb] WxV7 — ^/i/sj?n h !J/V^^©->T 

/SSm^>-y Cb] ft7x7l, Cb] 
5-t; Kn^y^yy* Cb] 6-KKp^7/ Cb] ^$"7^ 

y % 7-t Ko^y^y/ Cb] 9=-^-^^ V^^cOfc Kc3=ariXSfi^-<^y* Cb 
] ^-^-^^vlH, 4-^hp^y7 Cb] =f-^-y^>, 5-^hn^y^ Cb] 
^^-^^>- N 6-=fn^y7 Cb] 5^f-:7^y\ Cb] f-Jr 

7x.^f£l£<D~ h^mmM^^^ Cb] ft7xyi, 4-7 5/^ Cb] 
^-$-7^1/^ 5-7?/^/ Cb] ft7xy N 6-7^7^y7 Cb] ^Hr 
7xy, 7-7 5/^y7 Cb] Wxy4i*©7? / Stl^y^/ Cb] ^ 
^■^z^^M-. 4 — /w^yy* Cb] f^-7xy N 5 — ^/w^e-^/i^y 
y* [b] ^j-y^y, 6 -^/w^e-owo-y* Cb] f^7xy, 7-#/w<^e 
-f/wo-y Cb] Wxy/^wo'li^y/ Cb] ft7xyi, 4 

— ^/i^n^yy Cb] ft7xy, 5— y/i^j-n^yy fb] ^^-^^v, 6 

— y/i^j-p^yy Cb] f^7xy, 7 — yvi^fr-n^yy Cb] ^-y^y, 4 
-^nn^yy Cb] Cb] 6-^ 
ap^i/y* [b] 7— ^oti^yy* Cb] ^t-y^y, 4 -yn^e- 
-<yy Cb] ^-y^y. s-yn^e^yy Cb] ^M-^y. 6 -7p^y 
y Cb] ^-y^y. 7-7n^y> f Cb] ft7xy N 4-3-Hyy 5 C 
b] 5-3-F^y/ Cb] ft7xy, Cb] 
^-jry^z/^ 7-h— R-<yy Cb] f t7 x y -fe ^© ap ^yiil^y y C 
b] ^5f7^i/m, 4-s^yr/ tf~/w<yy Cb] 9^:7 ^y, 5—yyr/ 
if^/w<yy Cb] ^^;7 6 - ^yr; tf— /i^yy Cb] ^f-y^y. 
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tr=/v-<w [b] f t7xy^^f«^i/7; if-/Hf 
Cb] ^jr^xL^M, N-^f;^yy Cb] ^-^^v, N-m^vu^W C 
b] ^-#*:7:e>\ N-n-^n fcVW^W Cb] T-tt^'y^ N— i so-^°n 
fc°/W<W Cb ] ^y^y, N-n-y^/W^W Cb] Wxy, N-s 
ec-/fMyy Cb] ^-^^> s n- t -^^-/wo'y Cb] ft7xy 
ft £<DN - T^^r/HII^yy Cb] ^^%W^-fc^-e^r 

— $£5£ (20) T?^$tL§*%ft^^>-y Cb] -few ^ vigojy£#u 
£b-cte N [b] t^/7xy4-^;i/j)?y^/<y)/ Cb] -fewy^ 

:/5-#/v^y@^ ^W Cb] twy7xy6-^/i/*>E ^W Cb] - 
-few ?^>7 -X/utfymtZ^ftX/^^^s^WWk^yy Cb] -fewy^ 
y^t^e^T/i^ y^JRit, 7 y^- 7 ^ 1*5 J: ^it7 y 7 AS, 
y* Cb] tv/7xy4-^;v*yi, Cb] tv/7xy5-^*y 

-<W Cb] tW7xy6-^*yl, Cb] ti/;7xy7- 

yiSSi-<y/ Cb] tk/7xyiswor;v* 
y^H^. 7y^7Atfe«t0ft7y ; e=7^ [b] 
•feixy^rci/, 5-y^vw<:w Cb] tw7xy 6-y^v^w* Cb] 

-feWy^>\ 7W9VW<W Cb] -feV-y^rc^, 4-^9VW<W Cb] 

-fewy^y, Cb] -fewy^ys 6-rn9Vw<yy fb] 

ti//7xy 7-j:^^^y Cb] -fewy^y, 4-n-7otVMyy 
Cb] tv/7xy 5 — n--y°n tvv^^y Cb] -fewy^y, 6 -n-y° 
Pfe7W<yy Cb] tl//7xy 7-n-7ntV^y/ Cb] tW7x^ 
„ 4-i so-7PtV^y s / (b) tk77xy 5-i so-7PtV^y 

[b] fey/7xy 6-i so -7otVMy/ (b) tw7xy 7- 

i s o-7nt>^y/ Cb] tW7xy 4-n-7fM>'7 Cb] -fey 

77xy 5-nW5Vw<yy* Cb] -feyyy^y, 6-nW5vi^yy C 

b] tW7xy, 7-n-W^vWyy Cb] -feWyai:/, 4-sec-W 

9vw<yy Cb] tW7xy, 5-sec-7f;Ky; Cb] tW7xy 

„ 6 - s e c -7f/l/^y/ Cb] tW7xy 7-sec-7f/Ky/ c 



WO 2004/039893 PCT/JP2003/014027 

29 

b] tt-/7x^ Cb] tW7iy, 5-t-y^vV 

Cb] tW7iy, Cb] irl//7rc^ s 7-t 

-r/^vv^y Cb] -few/ 7 x y f£ ^©T/v^/HSt^y y Cb] tW7 
^yig, 4 -y h^v-o-y Cb] tv;7xy N 5-y h^y^^y Cb] -fe 

W7x7 % 6-^h=3f-v"<^ Cb] -feW^^:/, 7-y h^y^O^y* Cb 
] -felz/^^y, 4-^hdr>'^<^y' Cb] tW7xy 
Cb] tl/77xy, 6 h^v^y^ Cb] tV-/7iy 7-^h^riy^< 
Cb] tW7iy 4-n--7 P t3*°=3ri/^<^y Cb] tV/7xy 5- 
n-yvtf^i/^OS Cb] feW7^y\ 6-n-^ci#=3riX-<i/^ Cb] -fe 
V77xy, 7-n-:7 p U7K=¥v^<>'y* Cb] fel/y^rc>\ 4-iso-^a 

*>y<y7 Cb] -few^v. s-i s o-7n*>y^yy Cb] few 
7^y-, 6- i s o -^P/Jf^iy^^y^ Cb] -few 7xy N 7-i so-7n 
/K^y<;/y* Cb] -fewiyrc^ 4-n-:y> 3rv~<vy* Cb] -feWT^y- 

, 5-n-^>^^^<yy^ Cb] tl//7iy 6 - n -zf h =^r Cb] 
•fe^/7xy s 7-n-^^dr^/-<y'y , Cb] feW^y, 4-sec-^b 

^rfo-y Cb] -fewyy^^ 5-s e c-7f^y-<y/ Cb] feWT^ 

V, 6-s e c-yf^y^/ Cb] tl//7xy, 7-s ec-71^ 

yy Cb] -few r^y, 4- t -^h^y^yy 4 Cb] tw/7xy 5-t 

-:7*h3ry<W Cb] tW7xy 6 - t -:/h=3fv"<W Cb] -few:7 
«>\ 7- t -:/h3ry<W Cb] -feu-y ^m^^^^T/y^^v^Sg^^V 
y Cb] tl^;7xy|, 4-7tf;W<y)/ Cb] tl//7xy 5-T-fe^- 

/w<w N Cb] -few:7;cy\ 6 — rtf/^yy Cb] tv/7xy 7— r 
•fef;i/^yy Cb] iri^y ^rc^/fe^corv/^ff^-o^ Cb] tv/7xy 
IS, -<yy Cb] ti/77xy4-*;wvpft K Cb] tW7xy 

5.-yj/wWxt K> Cb] tv;7xy6-^/w^ft Ks C 

b] ir 1/7 7 x y 7 -^/V/VVf t t KStl^y / Cb] -fe W 

Cb] tvy 7xy4 -77/y#y^y ^vk ^<yy Cb] -fe 
i/yyxys-^/^yf^f;!/, Cb] few 6 -yj/i^y^y 

^/K ^yy Cb] -few 7xy7 -^^y^v^y ^/v^^to^/v^y^^y^T- 



WO 2004/039893 PCT/JP2003/014027 

30 

Cb] tw;7xv|, Cb] tv/7xy4-^;v*y 

SM^vK -<uy* Cb] tw/7iy5-xMy|^f/K ^yy Cb] feu 
;7xy6-7>;v*yf^f;K Cb] fe w^y^-^/y/fry^^- 

zyft^^/i^u^^^/i^ji^^;/ Cb] tW7x^g % ^yy Cb] 

feW 7x^4- hP/K Cb] feW7sy5-*A'J|?=hP 

/K ^^y' Cb] tW7xy6-*^#=h!lA', ^O-y Cb] t^/7i7 

7-jjA'tf~ h Vsi'ftlfo-yT/mmM'O'y? Cb] tv/7xyi, 4-t K 
p^r^yy Cb] i?uy:y^y\ 5-tKn^yy Cb] tv/7xy, 

6-t Kn^^yy Cb] tW7xV, 7-t Kn^i/^yy Cb] -fe U / 

7xy^if©t Kc^ySt^yy Cb] tv/7xyg, 4-^bn^y/ 
Cb] few:7^u\ 5-^fn^yy Cb] tv;7xy N 
Cb] tW7x7, 7-~ hn^uy Cb] ty/7xy^^=bPSii 

^yy Cb] ti//7xyi, 4-7^;^yy Cb] feu/iy^y, 5-75; 

;^yy Cb] feuy^^v. 6-7^^/ Cb] ti//7xy, 7-7^ 

/^yy Cb] t y y 7 x y jfe if ©7 5 / StU^y y Cb] feu/^^ig, 
4— ^/w^e-^vw-syy [b] tw;7xy, 5 — *^>f/Kyy Cb] fe 
v/7xy, 6-ij;^^;^yy Cb] -fev/7xy, 7 — 
yy Cb] -ty/7xy/fe^©7? KSfii^yy Cb] feu/^uig, 4- 
7;vtP^yy Cb] t!//7xy, 5-7^tP^yy Cb] t^/7xy 
6 — Cb] tW7xy 7-^^^-t3^yy Cb] feyy7x 
y\ 4-^na^yy Cb] tW7xy 5-^pp^yy Cb] ti//7x 
y\ [b] irv/7xy, 7-^ao^yy Cb] fev-y^^ 

^ s 4-7n^yy Cb] tV77xy, 5-7P^yy Cb] tW7x 

u\ 6-yp^yy Cb] few^u, 7 -y'p^yy Cb] ty/7x 

y\ 4-a-F^yy Cb] tv/7xy, 5-a-Hyy Cb] tyy7x 
y\ 6-3-K^yy Cb] ti//7xy 7-a— K^yy Cb] ty/7x 
w«e 2f <zvm3 yiff^ 1/ y Cb] ty/7xyi, 4-^^ry tr^/wo- 
y Cb] fey/7xy, 5-^yr/if-Myy Cb] tW7xy, 
-ury tf~/w<yy Cb] tw7xy 7-^yr; tfcxvi^yy Cb] -feu 
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/ "7 =.-yiZ)*<r>*?*/T / If^/Hfl^yy Cb] tW7xyg, N-p«^/V 
-O'^ [b] irW^^y, N-xf/V^V)/ [b] -fcWy^V. N-xi-zf 
nfc:VW<vy [b] irW :7o:>\ N— i so-^nfMy/ Cb] irW:7 
N-n-^f/Kyy Cb] ti//7xy, N-sec-^fMy/ C 

b] tW7xy, N- t -7*fMy^ Cb] ir W^^^ftifON — T/V^ 
A'Mlfc^y* Cb] tl//7x>t| % fcifSrW 5^ £as-e£5„ 

— JRS; (2 0) t?*§tl5ftb^«J*^y Cb] r/Vn7 3 :yl©»l 

£ b-cte, ^yy Cb] f/vn7iy-4-^yi, ^yy* Cb] 7;vp7 
sc V— 5 — ^<;yy* Cb] -x/i^u^rc is— 6 — j&Aoj^ife, ^y^ C 

b] -^/Va^^^7-^/^^^^07>/V7]?^v'/^g^-^^y > Cb] TVP 
^>-MRT$?:<DT V ^11, 7 y t-- ^ Atfe j; «7 y ^ = D AS 
N ^<yy* Cb] r;vn7xy-4-x;i//}sy^ ^o-y* Cb] r/vn7xy-5 

— ^tV-fct/Wt^ ^<>y Cb] r/V'0 7xy- 6— X/Vfcl/^ -O'y Cb] 7VV 

oy^y- 7 -^/i^y^&^o^/v^y^Sg^-^yy Cb] rvi-a^rci/iS 
SW©7MM1S, 7y^=!)^i:tFtl7y*^!)^ 4-y^ 

/W<yy* Cb] 7/^71^ 5— p^/W^y* Cb] T/VD7xy N 6 — ^ ^ 
/V-^yy* Cb] TVVtzy^i^ 7— ;*9vW<yy* Cb] •x/Vcx^^>- > 4— ai^ 

/^yy' Cb] f;vn7iy, 5— ^^/^i/y* Cb] f;ni7xy, 6— a^<$- 

/W<yy* Cb] f/VP7xy, 7-^/^Vy* Cb] 7/VP7xy % 4-n- 
7nt°My/ Cb] 7/VP7xy 5-n-^cit: 0 /^yy Cb] f;Vo7x 
>\ 6-n-7nt>^yy Cb] TVHa^mi^ 7 — n — ^"n f/W^y* Cb 
] ^0 7*^ 4— i s o -7n tf/W^y* Cb] r;VP7iy % 5 — i s o 

-7°ph>^y/ Cb] 7-/i/P7xy > 6-i s o -7p tvw<yy Cb] tvv- 
o7xy, 7-i s o— r/ntf/w^yy* Cb] f;vo7xy s 4 — n— y*9Vw< 
yy 5 Cb] 7;^7xy, s-n-^f/^yy Cb] r;VP7xy, 6-n- 
^^/W^yy* Cb] 7^a7iy, 7 — n— ^^/V-^^y* Cb] f/VP7xy, 
4-s e c-T'fMyy Cb] 7^P7xy, 5 — s e c-^/Ky 1 / Cb 
] f/^P7xy, 6 — s e c -7f/^yy" Cb] ^/Ixpz^rniy, 7-sec — 
y^/i^yy* Cb] 7/vp7iy, 4-t-7f;Myy Cb] 7vvn:7a;y N 
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5 — t— r/^l^^y Cb] tvV-p >7^>\ 6 — t— :/^vW<yy Cb] 7/Vn 
7 a >\ 7 - t - -f^-jv^ C b ] T^a7xy4^f <£> TW^r/v^Eggl^ v y 

Cb] 7^n7xyl % 4-;* h^^yy [b] TVVn^^y, 
"O'y Cb] r/vp7xy % 6-t< h=¥y~<yy Cb] 7/vn7iy, 7—^ h 

*'>^yy Cb] <t;\sT2-7=cI/^ 4-31 h^i/^yy Cb] f/Vn7iy 5- 
xh^>xy/ Cb] r/VP7iy Cb] *r/Vu~7 , 

7-^b^^-<^y Cb] 7/Vn7iy 4-n-7 B n/ifdf-v'^y^ Cb] vvl' 
n7xy 5 — n— ^P^S/^y.)/ Cb] 7;VP7sy 6 — n— ^oatf^rV 
[b] 7/V0 7xy 7 -n-r/n/J^ Cb] 7VVn:7rcy % 4 
— i s o-7njK^y^yy Cb] 7/vn7iy, 5-i s o-7n^y^<y 

y Cb] 7^073:^ 6-i so-7p*>^^ Cb] 7/VP7xy 7 
-i so-7P*>y^yy Cb] TVVpr^m^ 4-n-^b^v-O-y Cb 
] 7/VP7xy 5-n-y h^rv^^y Cb] 7^P7xy, 

Cb] -tWci^^^ 7 -n— :/ h^r^^^y Cb] ^/l> n 7 » >\ 4 
-sec-7h^y/ Cb] 7/VP7xy 5-sec-7h^yy C 
b] 7*P7xy 6-sec-7F^yy Cb] 7^n7xy 7-se 

c-7f^y/ Cb] 7/i^P7xy, 4 — t— ^h^v^vy Cb] 7^p 
7xy, 5— t h^^^o-y Cb] 7^P7xy, 6- t -y b^^yy 
Cb] 7vvp*:7^y N 7 - t b^-^^yy Cb] 7/Vn7xy/i^©7;Vn 
^•yStt-<y^ Cb] ^/VPt^^V^ 4-T-fe^/V-^^y Cb] 7^n7x 

y % 5-7tf;My)/ Cb] 7/vp7xy 6-7tf;^yy Cb] r/wo 
7xy, 7— T-fe^/v^^y Cb] 7/i^p 7xy;fe ^©Ty^ll^y/* Cb 

] 7^n7xVl, ^<i/y Cb] r/VP 7 x y 4 - */WVWf t K, ^^y Cb 

] f;n3 7xy5-^;wwffc h\ ^yy 4 Cb] 7/vp7xy6-^wvv7 
fc h\ ^yy Cb] 7/vp7xy7-*;w^7t K&^oT/y^t K3£flHft-< 
yy Cb] tasw? xyi, ^y/ Cb] ^/v-n^^i^— ^7/v^y^^/y N 

-oy Cb] >yVn^^^5-7J/l-^y'My : ^ : -/K ^yy Cb] 7^/yn^rc^6 

-^/l^y^^VK ^yy Cb] x/yi3 7rcV7-^/v^v^^5 : -/y^^©7J 
/n^yix^t/Hfi^yy Cb] f;V'B7xy|| > -<yy Cb] 7;m7x 
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y4-^*yt^f/K s<yy Cb] ^^n^^^S-^/^^^^/K 
i/y* C b 3 t;i^p 7x v 6 -^Mvi^ f ;K ^<>y* Cb] f/vp7sy7- 
^/v/jN^^^^-/v^^©^/^*^^^^7 i ^Sg^:^ : >'y ? Cb] 7/H3 7iyi 

N [b] TVPn^^^M-TJ/l'^ h U/K Cb] T^n7iy5 

^yy % Cb] f^n7xy6-*;^hP/K ^yy* [b 
] r;vn 7 x y 7 - K!) ;^ ^Ov-T / Sti-<y / Cb] TAsu"?^ 

VI, 4-t Kn^f^yy Cb] f/HJ7xV,- 5-k KP^y/ Cb] 
7Vl^n:7ai>\ 6-t Kn^ri/^yy Cb] ^/m^ar^ 7 - fc Kn ^v^V 
y* Cb] f;H37xy^af©t Kt3dr->^ff^^<^y* Cb] tVI'P :7^>1g N 4 
-c^hn^y/ [b] r;vn7xy, s-^hn^y/ [b] 7/vo7xy, 6 

- - fp^y/ Cb] TA^Vt^^^ 7— ^bta^^i/ Cb] r/VP7xy^i? 

(7>^ hnSf^y^ Cb] r/i'P7xyl, 4-75 y^y^ Cb] f/vn7 
5-7^/^y/ Cb] f/vp7xy, 6-7^y^yy Cb] t/vp7 
xy, 7-75/^y/ Cb] f/vp 7 x y jfe if ©7 5 / Sf i^y y Cb] ^ 

/kny^^iig, 4-^W^^/^yy Cb] <T>VXi~7 cxy N 
^<y7 Cb] f/VP7xy, 6 — jfr/W**^ A"*fy* Cb] 7/VP7xy, 7 — 
^/w^^/Myy Cb] ^"/vpi 7xy/£ if COT 5 Klf^yy Cb] 
^^y^ 4-^yv^-n^^y Cb] f^P7xy, 5-7^tP^/ Cb] 
r^P7xy, 6 — rTvWn^;/:/ Cb] 7/vp7xy, 7— 7^tp^yy C 

b] f/H3 7xy, 4-^PP^y)/ Cb] 9\^n:7 3i>\ 5— ^crcz^^y C 

b] 7/vp7xy, 6-^pp^yy Cb] 7vvn:7;c>\ C 

b] 7/vp7xy N 4— ^n^E-^^y cb] 7/vp7xy, 5 -yp^yy c 

b] tvvp^^^ 6 — r/n^e^yy* Cb] 7/vp7xy, 7 — r/n^^yy* C 

b] TVl^n^^^ 4 — 3— Myy Cb] •7 i /l/pr7rnV, 5 — 3 — K^<^y* C 
b] ■7V^n:7^>\ 6-3-K^y/ Cb] TvVn^^y, 7 — 3— K^^y* C 
b] ^/^pr^^^^ifO^P^VSfi^^yy' Cb] yVVd^^yUg, 4~v ? v' 
Tyif— 7V^<vy s Cb] 'rAsW^l/^ S-^yT/t^i/^yy' Cb] ■xA-pi 

6 -^yj7 tf~/w<yy* Cb] 7/vp7xy, 7-^7;^;^ 
yy Cb] ^/vn^^&iftD^TV tr^/vSflKfe^^y* Cb] f;vp7xy 
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m, N-^/W<^y [b] 7/^^71^ N — ^^VW^y [b] 7VV)=r;7ai 
V. N-n-7ctV^yy [b] 7VPt2^^>\ N- i s o-7°ntV^yy 
[b] f;vn7xy, N-n-^fMV/ [b] T;Vn7xy, N-sec — 
y^/^^y Cb] r;vn7xy s n— t — y^Vv-^y' [b] -T/va^m^^ 
^CON-T/Vdr^^m^vy Cb] 7/Vn7iVE & r t 

So 

f h77;i/tn*!>i6ir^ ifrftsj£:=m ^muzm M^zi, -^h 
7 7^tn*^iiii, 7h77/^P*^hny^7^^ »HWtotefc> 
oi«r>-^^!7^, 5i«-7-hyi7^, aMm^y?^ ia^m^y^A* 

itm~m, 7h77/v-tn*!)g|lZ^ ®«t 7 y^e^ l < 

w t (D^/vm^ mmm^it^-m mtn= 1 : o . 5 ~ 1 o <k u < r* 1 : 
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f-As*?* fy, tVy^r^- K 7 >\ n hcrpJ N, N — 

f-flsHtAsJ* Kn N - p< ^vi>T -fer b T 5 b\ >M ^/V* /V* ^ h\ 
/W*./V3fc>\ N-^^vvtfny K>\ "S^ifl^ h;i^xy % ^>i>i^ &ik*<?- 

^fc BfriBo^^fb-a-^H^ ( i ) (D^-m^^tmmmm^w^ 

: 7K= 1 : 1000-1000 : 1, L < r± 1 : 10 0 
~1 00 : lffflV^btlSo fcfcU »flSW3^«r***«roTV^«»^H: % 

fciilWb LT«ag^bi-S i: mmz. = JHfcfcfcT t"C K— V h ft 6 X 

a*£W^ W^tTO. 0 111%^ 0£U<»*O. l~50fl% £9 
»*U<{*1~3 0fC4%GD$gffl7?&;5 o 

*&wx*m^btiz>— (i6) ~ (19) xmi$tiz>mmm&:4k&m=-£ 

# (i) >^(7)X a -fiK— h"e&9 N M*oWJf(cS*f§7o h^S 

SMx-'y. ffim^*>, wm^x-iss «7k^-r^-^s v^m^^, *^7^ 
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/l>Jt (K— ^) mitO. 0 0 1~0. 5-?&5„ IWb^£bT3BSMfcrfc**;fctt 
Sii^^tl£t#: (i) tt, ^ (b) ^©*^&J:9fa±i-5@6«n? 

^ h y *X Tkgfefb^ y zkm-fby f^^^^or^ y t»$^{--r ^ 

K-^iffrHt^ (i) «^tK^vfx a -»*t5m lisfcte 
0) &#S;frifc#*rf &*L5. 

ffimfh&w&ftib&o mmmno. i~5. o nmxhzmmm^&^^xv^z. 

£#Wf:L<> 0. 1~2. Onm^jc^K, #{£0. 1 ~ 1 . Onm^ 

tt«SA0T?a>«.Jll«IIW^O. 1 nmK±T?aW»3i^j:DSSe3etfe*«lRll!:a>9 
„ tilt 2 . 0 nmJJlTtHf^Sra-ecIf* y tT^^^dS «fc 9 W^iCJfc D > 

*38, «*at^^=4«: (i) r±. £©*£-efcteJB-e£3a^ 
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U (2 —T? V AsT 5 K- 2 - ^/V^n V) *° y fcr^/HftgfcR 

£fc, ^M^m^^^b^HMft: (i) ^ (18) X*7Fi5ti 

— *\ S*^©*SHR5*fl2^«lH»#: (i) T?*>5— «5* (19) "e^£*t5 
5o l«Jill #12 0 0 1-2 6 1 6 8 0^«te©R$*Lfc#ifeK: iot»» 

*mmxi%, ^(Dmmm^k-&m=&fc*^irz> z.tK£v, mm®-, mm 
<mm (b) > 

*&m<D&mm&j&ft-T?ibz&m (b) ^«£^y^- (a) ^fcf«* 
t^f^^Hfft (i> :/ ( c ) N (d) „ 

(e) % #SS'|£#J (f) % ^V#y:/y V^£»J (g) , 2&tK= 

n^^/vv-y^ (h) &MM&rcnftm^zh(Dxhtit£mz.m?££tit£\,\ w 
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n If Wi^y =i— ; 5 F\ 9VVTir hT 5 Kf©7 5 

/l^/W-^iy y-^fP7^hV, SLSM^vK JLIfcJ^/K j3-^h^rv' 

itttjKK- ©agawt, ( c ) (D$-mm(DM.x\ mm ( 

<*-*Vt/f a "/ (c) > 

(c) f* s #^PS^^tt5%WT?«^< , tffV^y^ — (c) 

^t^^r^sh i p c omm&mtf bn&o 
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ft, «a^W»aR:J;o^:S<•eollf*^^TV^5t>© 1 ^>fflv^5^l^:.^ s •tft5o 
<ffi^-fb^ (d) > 

^KfciattSiSS^'fb^ (d) t tttt, ^KteiJfv^^ (b) 
/Vft tf=;V7/W3-/w® ; Tjfy JJ/KTW h\ *tfy (N- t 

« y/ur^ vm ; *°y tr=/nf c y ^>m, ^y^fvyx;i/*« 

? v 9 ^nm& £ tfifc3R:!te*ffc# y^7^ v#J3|o 5t>oiStfc»2 
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<mmm&vo (e) > 

*ft3£tt^<K» (e) fcU-C^V^nST^^moflRS^^TTE^: (14) ^ 
-To 

R 45 

N — R 46 
I 

id 47 

K ... (1 4) 

(5£ (14) R 45 ~R 47 «#^SV>^fi3t^. ^#:l~4 (C : 

~C 4 ) (DT)V^?V^ CH 2 OH % CH 2 CH 2 OH % CONH 2 ^fc«NH 2 Sr 
^i-o ) 

J«tt^l=H^ (e) fcUTffiV^fc^^5T^ i e=^A4ttfi©«Ka^:SrTSB^: (1 

5) \Z.7F.-f 0 

R 48 

R 49 _ N + R 50 . x - 



^ ••• (1 5) 

(5£ (1 5) R 48 ~R 51 te^*aV^4i:&i-, £B&$Cl~4 (C, ~C 4 
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) <DT/V*/vm, CH 2 OH „ CH 2 CH 2 OH, CONH 2 ^fc«NH 2 SrSlL. 
X- ftOH' N 1/2 • S0 4 2 \ N0 3 \ l/2CO a 2 \ HC0 3 \ 1/2 • (C 
OO) 2 2 \ ^fcfctR' COO" %SIU R' ««1~3 (C, ~C 3 ) OT^ 

^mx-fo&o ) 

^^fnT^Sti: Ltii, t^y^y, ^e^yv, 

T ^ ^ - ? U T ffi V > 6 H £ «t V) 35 £ [r] ± $ * § £ t # X 

#5o ftttWlCtt, NH 3 / (NH 4 ) 2 CO, % NH, / (NH 4 ) HC0 3 , NH 3 
/CH 3 COONH 4 , NH 3 / (NH 4 ) 2 S0 4 , N (CH 3 ) 3 /CH 3 COONH 
4N N (CH 3 ) 3 / (NH 4 ) 2 S0 4 f£¥&mfbth%o .*fc^*tfe©«^JfcW:tt* 

w^-e^s^^-c^-s^ 7.^1/7^-^^11=1/1 o~io 

<#ffist!i:3IJ (f) > 
^Bjco^— :/frtf»j**Bu HLiiB*«tt^ y (a) 

ri*#st5^fr^H*# (i) x SBE (b) ; %-i$l/1r;^x.~-~? (c) . ffi 
ft^i\&m (d) ^tFtlttft^^ (e) ©^l?fe^^yt/fa^ (c) 

MlStt^J (f) ©*#:Wfctm 7/V^;^Vls X/V^/l^^V 
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^<y^7y ; ex^^7;^tl >;?~«7^ 2-7VV= 3 r/v- 1 -T/v^/V- 1 
-tKp^xf/v^^/y=5?A, n, n— v^T/v^/v^e/v-Tft y ^i>a > *k 
y 3^ w# y r 5 i/JiateSfer ^ h\ *° y y r ^ >mvmr 5 K©m 

/l/^-N-^^^^^Ty^^^^'f^ N, N, N-byT/V^r 

- tf-X/K y ^^^ifi/y7v ; e=!)ASSIi^fM^'(' >\ 2 -tvv^u- 
1 1 - t F o ^ri/xf M ^ ^ / y ^ y ?i if© 

^?4^m, n, n-^7/v^7 5 y 7;^ wy^/^ysit^ if©7 5 y # 

^-^i/oi^iv^r/v^^^— /tec— 7VK ^°y t^yxf yy/Ky *^JJ/K7 

^^/vcn— -7VK ^y ^ix^^V'^— 2Ky t^r^p trv^y 3— /k #?y 

^ kyftt ^i/#u TOilv^^ y* -;V7 5 h\ *° P t^fi/xfi/yr^W 
^y h y^y-/Kr 5yiK»x^f/K hyr^w^ytw 
K&ifw^^^lF-ffiiS^J ; J5iU ! 7/vtn7;i'^^#y^ /^-:?yv 

r^Aotf y sb^^i^^ y — /vft if 07 5/^MS'l4^J^fflVN 
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<->7^y^V y^M (g) > 

, ^ (b) , u—^i-j?-*.—? ( c ) \ mft^ik-sm (a) % ama-fl^ 
4b (e) , (f) ©^^tf^— ^v^/^a— ^#^rm^fc, 

JStO^tfy^y >-^fl (g) &#JBi-5£fc#"«So f^isXyyVis? 
ffl (g) WLfc^- #WV?-»— ^TO^^b#btb§^J3I(D»7M4 
f«L< fR]-h-t-^o (g) ttm TfB5£ (1) 



R 



242 



Y — X — Si— R 



243 



R 



244 



(l) 



71, rtf^S, 7^^7V^ S An^ySJ: (9 ^5^6>5S«Hfc»-efe «9 . 
— (CH2?V" ~(CH27r 0 ~( 



o ) 
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^tfdfS^^ a^^S^££JtK>fc©£ UTf*. j3 - (3, 4— ^/K^^v-^ 

< 3 p>f^i/y* (h) > 

, (b) , ^—^^-j^-^'-zf (c) , (a) . aaa*^ 

4b (e) N #®^tt^J (f) , ix^^y^y v^jffl (g) <Dffc&&istMm& 

jj—tfis-ry ^^—^mmj&m^ ii^r^^d* (h) ^r#fflt-§- 
n * t jfffl&M t (Dm&mmte&wt £ tix v ^ a % © u < v n & *ls 

/W y^Wh^Wfyi ; ^i^^y /k ^i^^y =»*- /i^ 

<5vl^— 7VK m^-l/>-^y /we/ — n-7°n tf/loc*— ^-/v^ojc^i^^^ 

3P/f^!l* (h) am tfPlnm~3 0 0nm©^ 
flSfflV^tK 01; b< {31 nm~l 5 0 nm. Mi»^U< tt 1 nm~5 0 nm 
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mmmnmtfv-?- (a) ^tamtmmm^t^m^.Mi^ en tmm (b 
) b<D&mm&t±, mm m i o om*.m^Mvx, mm&tfv^— (a) * 

fc^fB^^fc^H*®: (i) & 0 . 001-50 3 £ 

^u< N ±D^*u<r±o. o i~3 oR*sp-e&So ^«tt^y^- (a) * 

BUfS^-^^y^^-^ (c) (b) »#>H!§'Jl^ figEjK (b) 10 
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